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ABSTRACT 

An automatic configuration system automatically analyzes a user's computer system 
configuration and recommends a more optimal configuration of components. The system 
determines the hardware and software components currently contained in the user's computer 
5 including versions of hardware and software components. The system uses a knowledge base of 
previously identified problems to determine an overall problem index value for the user's 
particular configuration. Generally, the overall problem index value is generally indicative of the 
quantity and/or severity of the problems associated with the user's computer. The automatic 
configuration system then varies the configuration {e.g., the versions of software) and determines a 
10 new overall problem index value for each variation. The system selects the configuration with the 
lowest overall problem index value, which generally will have the fewest and/or less severe 
problems and recommends that configuration to the user. 
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BACKGROUND OF THE INVENTION 

Field of the Invention 

^i^^^IZTrnvention generally relates .0 configuring a computer system with software to 
imp,.ve the perfomr^ce of me computer. More particularly, the invention relates to a technicue 
for automatrcally managing the configuration of a computer system. 



Background of the Invention 

one persistent area of concern for use. of computers is operational defects in the computer 
system to improve the performance of the computer. Operational defects in «te context of thrs 
disclosu^ include software "bugs" -d different software appllcaHons that, although operationally 
.ound by themselves, experience problems when nm in concert with other software applications. 
Further, some software programs do not work well with certain hardware components (eg., 
scamters, network interface catds). Such problems can cause a system to perform at less than an 
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not immediately apparent to the user. 

TT,e,e are ,ev„a. .ech^,.^. for addre^ng such pn,b,e.s. For .ns»ce, by «ac^g -h 
problems, ^—'^ can be made .o software app.ica.io„s .ha. cause a problem. Thus, a. a 
5 software suppher develops a new version of., software, no. only may new and improved fea«red 
be added, bu. correc.ons for bugs previously de.ec.ed can be .mp,emen.ed as well. Fur*er, 
aevelopers of compu.er suppliers, opera.ng sys.ems. and software applica«o„s can make software 
..paiches" available .0 .he public, .uch as .h^ugh *eir websi.es. Users can download a pa.h .o 
eorrec, a p^blem: Somelimes, muUiple palches mus. be downloaded .o correc. a mullimde of 
^3l0 problems. 

i A. leas, some problems a p^cular compu.er sys.em experiences can be resolved by 

a ^ . diftren. version of cer.ain software applicadons. Typ,cally, mos. compters users 
M aftemp. .0 de.en.Une .heir op.imum software conftgura.o„ ft,r d,eir sysiem Enough hial and error 
r. .oadtag and .esUng differen. ve..ons of software. As such, differen. versions of software are 

1. .Ked u.il ft.e user happens upon a pa.«a, software conft^a.ion «.a. ma.es .he enUre sys.em 
i seem .„ perfcrm «,e bes.. Even .hen, .he user's compu.er s.i,l may no. have .he mos. ophmal 
° software load. Accordingly, i. would be desirable .o have a befter way .o ma.e a compuler sys.em 
perform better. 
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BRIEF SUMMARY OF THE INVENTION 

The problems noted above are solved in large part by an automatic configuration system 
.bat automatically analyzes a user's computer system configuration and recommends a more 
optimal configuration of components. The system determines the hardware and software 
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— conta^ed in tt,e Ws » including ve.io„. of hardware and 
software components. The systen, uses a — ge base of previously identified probien. to 
detemrine an overall pn,blenr index value for the use.s particular configuration. Generally, the 
overall problem index value ia indicative of the ,uanHty and/or severity of the problems associated 
5 with the user's computer caused by the software and hardware components individually or in 
cor^ecUon with one another. The automatic configuration system then varies *e conh^tion 
me version, of software) and dctemunes a new overall problem index value for each 
vanation. Tlte system selects the configuxaUon with the lowest overall problem index value, which 
generally will have the fewest and/or less severe p«>blems and recommends that configuration to 



3l0 the user. 



now 
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BRIEF DESCRIPTION OF THE DRAWINGS 

For a detailed descriptior. of the prefe^ed embodiments of the invention, reference will 
be made to the accompanying drawings in which; 

Fig^ 1 shows ablock dia^am of a computer system eonstnrcted in accordance with the 

preferred embodiment; 

Fi^ 2 shows a configuration manag^ent module and a knowledge base used to 
automafically determine an optimal configuration for a grven computer system; 
Figure 3 shows more detail of the knowledge base of Figure 2; and 
Figure 4 shows fl.e actions perfomted by the configuration management module of Figure 
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NOTATION AND NOMENCLATURE 
C^n .enns a„ u,e. — u. ^ following de.rip«o„ an. claims .o .o pa«icu,a. 
,.e. ecponen.. As one simile. In U.e a« will app.ecia«, co.pn.„ con,pan.e. n,a. «fe. .o a 
_p_.W..fr«n.nan.es.™.— Uoesno.«en..oa«nsuUl..e.^^ 

.,„eln.n.,.ana"— rareu..in»open.enae.fa.Mo.an.«....ouM^ 
_«,.u.„oU«ea.o...Al...e.e™We"o.W=-...»^^ 
...an «.eo.o.a.ec.e,ec.cal connection, ^n.,ta«...ev.cecoup.es.oa,.^^^ 

con.ec«on .a. .e ^onsh a .r^l " conneCon, o. ..on,, an ,n*ec. e,ec„cal 
ilO connection via other devices and connections. 

i DETAILED DESCRirnON OF THE PKEFEBKED EMBODIMENTS 

1 .et^rnngnowtoFi^,..,.— .exen^la^-MtectnTcofacontpu^ 

t ^..o„^tHes.sten..OOc..e^plen-en.ed„i.h.nan.o.eta— ^ 
L .,„wninPi.n,.l.presented.oaidlne.p,a^n.t.ope«lonofap...ede,n.d.^ 
I .nven.0. Con,pn.et ..stent 1« inclndes a CPU ,02 coupled to a .rtd.e lo,c device 10. .a a 
= CPU .ns 103. The hridge 106 also couples to a tnain nte^oty atray 104 hy a .entoty hus 105, 
^ n.av l^tet couple to a ^hics controller lOS and dtsplay 109 v.a . accelerated .ap.cs 
port CAGP") .07. The hridge .06 couples CPU lOZ, ntentory .04. and graphics co„»..er .OS to 

bus or an extended industry standard 
implemented as a peripheral component mtercom^ect ( PCI ) bus 

, J • A Kuc Various components that comply with the 
architecture ("EISA") bus or any other desired bus. Various comp 
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. ^r-oTTc A mav residc on this bus, such as an 
commumcations protocol a^d electrical requirements of BUS A tnay reside 

audio device 114 and anetwork interface card ("NIC") 118. 

,f odter s^ondary expansion buses are provided i. the computer system, as is typically the 
case, mother bridge logic devtce 112 is used to couple the primary expansion bus. BUS A. to a 
secondary expansion bus ("BUS B"). Various components that con^ply with the bus protocol of 

V, h.rd disk controller 122 which couples to a hard drive 130, 
BUS B may reside on this bus, such as hard disk conxroiicr 

a basic inpu.oU.pu. system read only memory ("BIOS ROM") 124. an I/O controller 126. and a 
.^er 140. BIOS ROM 124 stores the system BIOS firmware that is executed by CPU 102 
aurin. system initialization. The 1/0 con^Uer 126 typically interfaces to input/ou^ut devices 
such as a keyboard 136. a mouse 132. a floppy disk drive 128. and various other input a.d output 

devices as desired. 

Referring stil, to Figure 1. hard drive 130 is shown with vanous software appUcations 142. 
H4 146 148, and 150 loaded onto it. Such applications may include ^ytMng ^e user destres 
3uch as a word processing program, a spread sheet program, accounting software, graphics dnvers, 
printer drivets. and the like. One or more of dtese software appUcations or drivers may be 

shown may be available .om di<fe«nt suppliers and dtfferen. versions of the component .om the 
, .3me supplier. For example, the scarcer 140 may be available in 4 or 5 different models .om one 

suppUer and 3 different models 4»m another supplier. Further, various companies may supply 
0 suitable versions of ^aphics controllers 108. As noted above, various problems may occur as a 

.esult of tnteractions between parricular versions of hardware components or software appUcations. 

ht this disclosute. tmless otherwise htdicated. the "component" tncludes both hardware 

devices and software. 
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^ accord^^ce wi,h «.e p«te.ea ..bo^^en. of the — , a user's co„,pu.. sys,e. . 
3„.V^=na,.f.esys.e.ca„be™aae.e«e.,.,P=*nn.««,e.pene„ce.w„o.,e..ev^ 

p.«e.s,, one o. .no. softw- ve.ion C^ses a,e — e.. p.ce.s p«f»a.>y 

au.o— y. «,.e.y n,a«n. . easier and ,uie.er fo. a user .o .np.ve *e pe« 

of the computer system. 

Keferrins now .o Figure 2. the preferred e.bo<il.en. of .he au.onra«c configuraUon 

anaivsis .d inrprove^en. .eehanisn. ineiudes a confls^aUon n,a„as«ne„. modu,e 202 „.cH 

,«.e« wi* a ^owiease .ase 20. The eon«.»a.,o„ .anagenren. n.odu,e 202 seneraU. 

ana„.es a eon.pu.er sy^em. e^ren. conflguraHon of hardware and so«ware eomponen. 200 
„3,„. d,e — .e hase 204 and reconn„«rds an improved eonf..ura.i„„ 206 .o *e user. «re 
„nded co„fi.ura..„n 206 .a. inCude such reeonnnenda.io„s as drfferen. ve^ions of «,e 

_ded eonfi^ion .enera„y w«, he one .ha. wrU improve .e perfonnanoe of *e 
eo.npn.er s.s.en,. hnproved perfomrance inCudes opera^ng ^.er, experienetas fewer proh.e.s, 
; and/or experienehrg less severe prohlenrs such as sysrem look-ups and crashes. 

Keferrins now .0 Figure 3, .he ierowledge hase 204 inCudes — ge of hardware and 
.ftware prohics dra. have heen previously dCermined .o exis.. Such p..h,e.s are con.n,on,y 
„...hycon,pu.er con.par.es. Many of dresc prohlenrs are caused hy software appl.ca«o.s 
p^vided hy various « parry software eonrpanies. Each en.ry in *c Icowledge hase 

hardware and/or software co.po„en.. For each such in.erac.ion 20S, a prohlen. index 2.0 ,s 
ae.er™.ned, eo.pu.ed, or od.erw.se assi^ed .o d,e con.h,na.on of con.ponen.s. h, addihon, a 
fteld 2.2 is included in which ftee h.d .ex. can he en.ered describing *e p^hle.. 
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genera., .he pn>He™ ln.ex 2.0 U a reWve — of .he prohle™. associa.ed wi.h .he 
pa„«a. CO— s. ^e ..ex p.fe.ah„ .aKes in.o aceo.„. (.)*e n™.he. ofp^He^s .a. 
„suU .o. me — „ an. (2, .he seveH.y oteaoh p^Me.. An In.e.ae.on of c„.ponen. .ha. 
.... .n a ,a..e nun.he. of p^Men. preferaHy wou« have a M^e. ...ve p.Me. .dex 2,0 
,anan.n.e.ac.ion„f~co.pone„.wi.fe«e.p™Me.s. P„*e., p,oHen,s .ha. can. «,e 

en..e con,pn.e. s.s.e„, .0 cash are senerahy reco^^ as «,e n.os. severe ..pes of proh.cn. 
„M,ep.h,en,s«,a..ere,yca„se an e.or„..h.he way aa.atsfo™a«eaar..enera>,y considered 

.3S severe. AU e,se being e,na,, a sys,e,n wiU, .ore severe con.ponen. Werac^ons *an ano*er 
.,s.enr wouM have a higher prohien. h.dex. Accordingly. *e prohien, index .aices h..o acconn. 
bo* the quanhv of problems and .heir severity. 

one of ordinary siciil in the art wih appreciate Utat there are many ditferen. ways .o .ake 

in.rae.ions.Por example, *eindexcon,dbeonascaieofi.o5wi*i.ndicahng few andnthror 
probienrs, if .y. and 5 .ndica«ng nrany and^or severe prob.ems. Purser, .ere generaiiy are 
: various ca.egories of in.erac.ions beiween .wo hardware or software contponenrs. Por exanrpie, 
.wo software apphca.ions ntay have p^biems associated their graphical representations on the 
.ispiay, connnunica^ons prob.ents, e.c. Bach ca.egory couid be assigned a prob.en. index and 
.Hen .he indtvid., probien. tndices couid be sununed .geftter to fomruiate an overaU problen, 



index 210 
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^ aecot^^^ce with the preferred enrbodinren. of the hrvenUon, a proWe. index 210 .s 
3ssignedforeachh,te.actio„ofcomponen.sdisc„ssedabove.Ushon.dhenotedthatproble,nscan 

exis. w«h ind.v.dual software or hardware conrponents that do not result .om tha. component 
inrcacting with other components. Suehaproblem...., the scanner en.. inPigure3,won,ds«n 
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,e ».er.a into .^oWedge base 204 ..^ed a p^Me^ Wex 2.0. In Figure 3, fo. 

problem index of 1 1 while toe scanner by iiself has a problem index of 25. 

Kefe^ng now u> Figures 3 and 4. .he config»a,io„ management module 202 preferably 
S performs me.hod 202 which includes s.eps 252. 254. 256. and 258 (aUhou^ srep 252 may no. be 
performed by .e configma.ion mea^gemen, module,, h. 252. *e conSguraUon of d.e user, 
computer sysrem 100 .s de.ermined. This s.ep preferably is perfonned ush,g any suiuble software 

config„ra.ion ofa compter system. Mos, compu,ers ..eep such h.f„rma.ion in a flash ROM 
,0 KOM124h.F,^ l)orafileonaharddis.dHve. The co„f.gura.ion informahon preferably 

,. . 1 1 loaded onto ttie computer's hard dnve 
includes all of the various software apphcahons 142-150 loaded 
; ,30 »dh^wa«compone„.ssuchasNlCU8.scan„erl40,audioll4.andotherdevices. For 

i each such software or hardwa. componen., a version mdicator is aUO inchtded if any such 
; .d,catorisavai.able.Forexample.asoftwareapphcationXVZmaybeavailableftomtheve„dor 

=45 i„ two versions, version 1.0 and 2.0. The conf.gu«tion informaUon collected in step 252 htcludes 
I such version informatton. Le software confi^ahon information preferably also includes *e 
' operathts system and vartous device dnvet. used in the usefs system. Further, hardware 

^ io ThP «:ranner 140 may be available in vanous 
components may be available in vanous models. The scanner 

models from each potential supplier. 

h, step 254, Ute conft^..on managemen. module 202 dten uses the user-s particular hs. 

Of hardware and software components to detemtine an overall problem index value for « 
conftsuration managemott module 202 may scan through the ..owledge base and select problem 
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«cesco„espo„a...o.a.w.eo.so«w^oo™poae„.so.p..o,c„»pone„.*^^ 

.„..u«.o„ a.. a. ..e.e. se,ec.ea .oMe. ..ces .o ae.e™Me ove.> 

problem index. 

+ ^^/iiiip 702 determines whether a better (r.e., 
In step 256, the configuiation management module 202 ieterm 

■ui. tvm. confimration management module 202 
5 more problem free) conftguration is possible. The conlrgur 

_mpUshe3.spre.erabl.b,ehangl„g.heverslonomecomponents.ntheuser.seon«gu«tton 

determined m step 2« and rec.eu.atmg the p»b,em Inde. value and de.em,i.ug whe.er a 
.„«gnra.lo„e.U.shavlngalo„erovera.lproblemlude. value. lnacc„rdanee...epre.err. 

embodUnento^the— ,.eeo.^gurat.o„m3nagementmodu,e202pre.rab.doesno^ 

the ver^ron of the hardware components because the user U.el, does no. «ant to change the 
i hardware. Purther, the con^guraUon management module 202 varies dte c„n«^atlon b..^ 
a 3l,oftheso«<.arethatthe„ser.scompu.erlnch.d...Theconfi^onmanageme.^ 
i .3rles.heve.lo.ortheso,tware.dr^mputes.heproblem,ndex.reachsuchvarlatlon .or 

™ ,. ,. VV7 version 1 0 may be changed to version 2.0 to detemnne if 

example, software apphcationXYZ, version l.u, my 

Sl5 that change would result in a lower problem index. ^ 

% There may be more than one con«gur^on of components that have a lower over.ll 

° prob,emind.xthantheuser.scurren.config^on The co„figura.on havhig the lowest problem 
inde.however,isprefemb,eovertheothercon«gurationsandthus,.step2.,thecon«gurauo^ 

management module 202 recommends the opthnal configuration to the user. T^s 
.0 recommendation may .a.e any one of a variety Of suitable forms. Porexamp.-he 

reco—tion may be a lis. of ins.mc.ons as » how the user should vary the software 
.mponents inhisorhercomputerto lower thcpmblem index, .herecommen-on might also 

mcludedo„nloadingcer,alnsoftwa.programsandpatchesotfapar,icularwebsite. Theusercan 
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p.„. „« *e „n«o„s and upgrade *e compute, a. a late, «»e. M— ly, as noted 
son.e of d>e _ded np^es .a, U .^p.y downloading patches o, new software 

Accotdins.., «>e use. n,ay .e prompted .o aocep. *e ~nda.o„ and have d,= .s.e™ he.n 
up^de au— Uy and immediately. If d>e use. seiec. d>e automatic upgrade fea»e, .he 
configu^hon managemen, moduie 202 wiU download .he softwa« in *e .e_da.io„ an^o. 
facili.a.e use. o.dering new ve«ions of software from the suppHefs website. 

The configuration management module 202 and knowledge base 204 can exUt on any 
.uitable compute, system. In accordance with *e prefcred embodiment of the htvention, the 
configt^tion management module 202 and —e base 204 preferably are accessible on a 
website on the Internet. As such, the ^owledge base 204 can easily be maintained by an enttty 
computer m^ufacture.) that ttaCs probl^ns report^ by its customers and software and 
Hardware vendors. AltemaUvely. the conflation management module 202 and Icnowledge base 
,04 may not be accessible di^ctly by individual compute. .«s. Instead, a use. may nm Ure 
software drat dete^ines and .epo«s his o. her eonfi^tion. That con«g.a.ion mfonnation can 
be collected into a file which is sent (e... em.,, to the entity that maintains and operates *e 
configuration management module 202 and ^owledge base 204. «rat entity can detemnne a 
more optimal configuration for the user and send back to the user the recommendahon. 

M described above, the preferred embod^ent of the invention pemtits a usefs compute. 
„ to be automatically evaluated and analy^d to detemrine if a more optimal set of software 
components is avatlable. Thts allevates the user fiom having to t^ different components unt.1 a 
configuration is found that se^ to work beuer. The solufion is faster and much easier on the 



user. 



26293.02/1662.28600 



-10- 



The above discussion is meant to be illustrative of the principles and various embodiments 
of the present invention. Numerous variations and modifications will become apparent to those 
skilled in the art once the above disclosure is fully appreciated. It is intended that the following 
claims be interpreted to embrace all such variations and modifications. 
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